Bovine dopamine beta-hydroxylase cDNA. Complete coding sequence and expression in mammalian cells with vaccinia virus vector.
We have isolated cDNA clones for bovine dopamine beta-hydroxylase from an adrenal medulla cDNA library and have determined the complete coding sequence. The largest cDNA clone isolated from the library is 2.4 kilobase pairs (kb) and contains an open reading frame of 1788 bases, coding for a protein of 597 amino acids and Mr = 66,803. The predicted amino acid sequence of the bovine cDNA contains 85% identity with human dopamine beta-hydroxylase (Lamouroux, A., Vingny, A., Faucon Biquet, N., Darmon, M. C., Franck, R., Henry, J.P., and Mallet, J. (1987) EMBO J. 6, 3931-3937; Kobayashi, K., Kurosawa, Y., Fujita, K., and Nagatsu, T. (1989) Nucleic Acids Res. 17, 1089-1102). Northern blot analysis reveals that the cDNA hybridizes to an mRNA of 2.4 kb present in bovine adrenal medulla, but not in kidney, heart, or liver. In addition, the cDNA hybridizes to a second RNA species of 5.5 kb, which is 4-fold less abundant than the 2.4-kb RNA. In vitro translation of a synthetic RNA transcribed from the 2.4-kb cDNA produces a 68-kDa protein, which is specifically immunoprecipitated by antiserum to bovine dopamine beta-hydroxylase. The 2.4-kb cDNA was cloned into a vaccinia virus vector, and the recombinant virus was used to infect the rat pheochromocytoma PC12 and monkey BSC-40 fibroblast cell lines. In both cell lines, infection with recombinant virus produces a protein of Mr = 75,000, which reacts with antiserum to bovine dopamine beta-hydroxylase. These results indicate that the 2.4-kb cDNA contains the genetic information necessary to code for the bovine dopamine beta-hydroxylase subunit.